Paratrichial sweat gland adenocarcinoma in a marmoset
Kanwar Nasir Khan, Lee Silverman, Ava Logan, R. Keith Harris Spontaneous neoplasia is infrequently reported in nonhuman primates, especially in new world monkeys. Most literature is in the form of case reports from primate research centers or review articles on a collection of case reports. 1, 5 One possible reason suggested is that most nonhuman primates kept in research institutes and captivity are relatively young animals and are terminated before they reach the age of tumor development. In general, spontaneous tumors reported in nonhuman primates are similar to those reported in humans with respect to relative age of onset, histogenesis, and biological behavior. 1, 3, 5 Carcinomas of the digestive tract are the most common tumor type reported. 1 The topic of this report is a malignant skin tumor in a male marmoset originating from cutaneous paratrichial sweat glands.
Marmoset no. 268 in this report was an 8-year-old intact male marmoset (Callithrix jacchus) captive born on March 20, 1988. The Marmoset was kept in a closed colony at the G. D. Searle primate facility (Skokie, IL) (AAALAC-accredited) for at least 6 years and had normal body weight and condition. The animal was housed individually in a stainless steel cage (13 inches wide ϫ 20 inches deep ϫ 24 inches high) in an environmentally controlled room that provided a temperature range of 72 Ϯ 5 F, a relative humidity of 40%, fresh air (100%) at a rate of 18-22 changes/hour, and a light : dark cycle of 14:10. The Marmoset was fed a commercial feed (new world primate diet 5040) prepared by Purina Mills, St. Louis, MO, and supplemented daily with fruit, marmoset jelly, or other treats. Municipal water was provided ad libitum via an automated system. The Animal was weighed on a monthly basis and given a complete phys- ical examination annually after release from quarantine. Tuberculin tests and salmonella/shigella/campylobacter screens were performed semiannually. The last regular physical examination and clinical biochemical profile were normal with the exception of the presence of an approximately 2 ϫ 2 ϫ 3-cm-diameter well-circumscribed mass in the thoracic region near the right mammary gland. The mass was surgically excised under anesthesia. On cross section, the mass was firm, tan, and multilobulated and appeared to compress overlying skin. The entire mass was preserved in 10% neutral buffered formalin; histologic sections of paraffin-embedded tissues were prepared and stained with hematoxylin and eosin (HE) for histomorphologic evaluation.
Histologic examination revealed a well-circumscribed, partially encapsulated, multilobulated mass in the subcuits (Fig. 1 ) that locally infiltrated into the adjacent dermis. The mass was divided into lobules by fibrovascular stroma. Within lobules, neoplastic cells were arranged in sheets, cystic areas, cribriform patterns, and tubular structures. The neoplastic epithelial cells were round to polygonal, 15-25 m in diameter, moderately pleomorphic, and had abundant eosinophilic cytoplasm with occasional apical blebs. Nuclei were large, round to oval, and contained 1-3 prominent nucleoli and fine granular chromatin (Fig. 2) . The mitotic rate was 1 per high-power field (400ϫ). No lymphocyte or normal mammary tissue was present. Surgical margins were free of neoplastic cells, suggesting complete excision.
The animal was not considered suitable for research and was euthanized because of its advanced age and identification of a malignant tumor. A complete postmortem examination revealed the presence of 2 additional masses (each about 1 cm in diameter) in the cervical region. In addition to regional lymph nodes and the contralateral mammary tis- sue, all major organs were collected and evaluated histologically. The small masses in the cervical region were identified as focal paratrichial (apocrine) sweat gland hyperplasia without inflammation or cellular atypia (Fig. 3) . No evidence of metastasis was found in any of the tissues examined histologically.
On the basis of morphologic characteristics (tubular structures comprised of neoplastic epithelial cells with abundant eosinophilic cytoplasm and occasional apical blebs), presence of preexisting paratrichial sweat glands adjacent to the tumor, and paratrichial gland hyperplasia at other sites, this neoplasm was considered to be of paratrichial (apocrine) sweat gland origin. The infiltrative nature of the tumor, along with mild nuclear atypia, is consistent with a low-grade malignancy. Because this tumor was located in the mammary region, a possible origin from mammary gland could not be completely ruled out.
In human medicine, the histomorphologic similarities between apocrine sweat gland and breast neoplasms make diagnostic separation difficult especially when present in the mammary region. 10 Immunohistochemical markers are also of little value; for example, tumors from both tissues stain positive for epithelial markers, carcinoembryonic antigen, pregnancy-specific B1-glycoprotein, gross cystic disease fluid protein (a protein present in apocrine epithelium), zinc ␣-2 glycoprotein, and sex-specific hormones. 4, 6, 7, 9, 10 Proliferative lesions of paratrichial (apocrine) sweat glands without inflammation or cellular atypia, as observed in the cervical region of the animal described in this case report, have recently been described in marmosets in the regions of neck, scrotum, and vulva. 8 These authors observed similar paratrichial sweat gland changes in preclinical safety studies in this species unrelated to test articles and suggested that these glands are marmoset specific and have no known function. The neoplasm described in this case report suggests that these hyperplastic paratrichial glands may transform into malignant tumors.
Marmosets are commonly used in preclinical safety studies; thus, documentation of spontaneous lesions is important in order to differentiate them from test article effects. To our knowledge, neoplastic lesions of skin or its adnexa have not been reported previously in this species. In fact, reports of spontaneous neoplasia in marmosets are extremely rare; a few case reports described squamous cell carcinoma of the respiratory tract and adenocarcinomas of the intestine. 1 A malignant tumor of paratrichial sweat glands without metastasis has been reported in a capuchin monkey (Cebus albifrons) in the pectoral region. 2 In summary, this case report describes the occurrence of spontaneous hyperplastic and neoplastic lesions of paratrichial (apocrine) sweat glands in a marmoset. This is believed to be the first report of a spontaneous skin tumor in marmosets.
